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. This" invention relates ‘to the treatment of
Wastes for the recovery of protein’ values, = -~ -
“'One of the objects of this invention is to pro-.
vide a method for the treatment of dilute wastes;
Another object of this invention is-to provide

‘a method -for the
from packing house wastes, = -

treatment of sludge derived

- wasgtes with

5

Another object of the invention is to provide

. &n - economical” and effective ‘method -for “the
treatment of sludges of high protein content.
- “Another’ object of this
& method of increasing the rate of filtration of
sludges of high protein content. :

Other objects of the invention will become ap--

parent from ‘the description and claims  which

follow,
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invention is to provide -

15

~Various methods MVe been proposed from time -

to time and have been employed for the treat-
-+ ent of sewage, the primary object of all such
- methods' being " the removal of sufficient quanti-
tles of the solids'and putrescible substances from
the sewage to permit the discharge of the effiuent
into streams without danger of pollution. - 'The
treatment of municipal sewage, which is gener-
ally high in household wastes, has received con-
siderable attention in recent years but the treat-
ment of packing house wastes, specifically, has
received little attentfon. - = ‘
A widely used method for the treatment of

- municipa]l sewage may be termed the wet oxida-
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~_ suspended and
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tive method in which the putrescible substances .

re:destroyed by bacterial action. 'Attempts have
been made from time to time to employ chemical
methods A v
methods in general have the advantage -of re-
quiring a lower plant investment, but have the
‘disadvantage of having a high operating cost by
reasonof the. cost.of. the chemicals, and as s

- result, chemical methods

ited extent. Generally, chemical methods do not -

in the treatment of sewage. Chemical

erable quantities of suspended matter and con-
stitutes a large portion of the house

Which the present invention is con-
cerned, o ’ ‘

_ The third type of packing house waste is the -
bulk of the material and consists of water which
has been used for washing and'in various opera-
tions ‘incident to the slaughter and dressing of
carcasses and the processing of by-prodqcts;, and
is ‘a further type' of packing -house waste with

which the Jpresent invention is concerned. The

'second ‘and third types of wastes are combined:
- and treated as one in

accordance with the pres-
ent invention. = , o R
The combined waste is rich in various-proteins’
and - fats; Including blood, serums; tissue, and.
grease, and is conventionally Passed to'a skim-
ming basin where the floating grease is removed
for such uses ag soap making. The efuent from

mately from 2,000 to 5,000 parts per million ‘of,
_ dissolved solids and s discharged
to the sewers, finding its way directly to a stream"
or-to'a munieipal sewage treatment plant.” s
Packing house ‘wastes normally have g ‘blo--
chemical oxygen ‘demand of from 500 to 2,000
parts per million, River ‘water which has not
been polluted is normally saturated with oxygen
containing from 5:t0 7 parts per million, Since
1t is generally considered that an oxygen ‘content’
of less than 21 Jparts per million renders water

~dangerous to marine life and the biochemical.
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have been used to & lim-
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:result in a relatively pure efffuent such as must,

‘be . discharged by municipal sewage treatment’
‘ ling tremen.

plants' which are capable of han
dously large quantities of sewage, -

_In ordinary practice, there are three types of -
sewage or. wastes produced in the packing plant.

- The usual sanitary sewage 1s discharged into the
sanitary sewers.
sidered.a packing house waste. Ry S
. 'The second type of waste consists of the efuent

oxygen-demand of the raw waste s so great, the
discharge of raw packing house - wastes: into
streams or river water reduces the oxygen con- -
tent to.a point which is dangerous to.marine Iite;
The: present invention s particularly adapted -
to.the treatment of packing. house wastes to re-
duce  the -biochemical oxygen. demand- of . the.-
efluent sufficiently to permit the efluent ‘to: be -
discharged into a stream without dangerous ‘pol-

“lution of the water, and to the treatment of pack-

This type of sewage is not con-.
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from'the manure screens and’ the wash water
,.employed in flushing the intestinal tracts of the .

slaughtered animals. The intestinal contents re-
moved from the slaughtered animals is normally
passed to manure screens to screen off the coarse
solids. The wash ‘water employed in flushing the

- intestina] tracts may also be passed to the ma- -

nure screens to remove coarse i
may be further reduced in solids content by set-
tiing or filtration. The effuent contains consid-

solids.  ‘The eMuent
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-'The degreased waste

Ing house wastes for the recovery..of .valuable
solids in the wastes. L L e
In my copending application entitled: Treat-
ment of wastes, Serlal No. 110,007, filed Novem-
ber 9, 1936, which has matured into United States
Patent No, 2,204,703, I have described and claimed
8 method of treating packing ‘house wastes in -
which the raw wastes are first carried to 8 skim- -
ming basin where the floating grease is removed. ‘-
‘ * 13 then treated with a pro-
tein coagulant, for example, aluminum silphate, -

aluminum chloride, thorium nitrate, ferric sul--

Phate, or ferric chloride, to flocculate the sus- -
pended materials, and the pH of the treated waste
43 adjusted to from 4.0 to 5.5, the optimum pH
for the flocculation of the suspended solids betng
about 4.8. Sulphuric acid serves as a convenient -

and relatively Inexpenasive substance which may

[ -
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be employed to adjust the pH to the desired point
although any mineral acid or other substance
capable of adjusting the pH to the desired point
.may be employed. .

After the reagents have been -added to-the
waste, the mixture is thoroughly agitated to dis-
‘perse or distribute the reagents throughout the
. waste, after which the protein and other sus-

with a small amount of & water soluble salt of
caleium permits a vacuum filter to be employed
indefinitely without blinding, or without the
necessity of stopping the operation to remove and
wash the filter cloths. ) . v

" In large scale operations, I have found that
vacuum filters employed in filltering uncondi-

*"tioned sludge must be shut down for cleaning pur-

pended substances are permitted to flocculate .

and subsequently settle. ‘The flocculated and
settled substances are then separated from:the

effiuent to form a sludge which may be conveyed:

to storage tanks or pits. Sludge recovered from
packing house wastes as described above has a

solids content of approximately 2 per cent to 6

per cent,’

In my copending application entitled Sludge
treatment, Serial No. 110,008, flled November . 9,
1936, which' has matured  into. United States
Patent No. 2,277,718, Thave described and clalmed
a method of recovering the protein from the
sludge. In accordance with the method therein
described and’ claimed, the raw sludge is par-
tially dewatered and- conditioned for filtration
by the application of heat. The sludge may be

heated in any desired manner but I have found

that the injection of steam is the most efficient
" . method. The temperature of the sludge is raised
to & temperature above 150 degrees F., prefer-.

ably to a temperature of from 180 degrees F to
200 degrees F'. o . :

The preferred procedure in practicing the In-
vention described in this copending application
fncludes a fermentation step prior to the heating

step. "The fermentation is not a digestion for the.

purpose of. destroying various. materials and is
not carried to anything which approaches sub-
stantial digestion of the .substances. In accord-
. -ance with the preferred procedure, the sludge 1is
permitted :to remain at a temperature of from
65 degrees to 110 degrees F. for a period of about
twenty four hours. During this short fermen-
tation period, sufficient gas is formed in the sludge
before the application of heat to effectively carry
the coagulated material to the top of the vessel

“to form s layer of semisolids. This semisolid mass. .
has s solids content of about 10 per cent to 15

per cent. The waste material is then heated to a
temperature above: 150 degrees F.; as described
above. ~ e : :
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poses several times an hour, whereas condition-

ing with a water soluble salt of calcium permits

- the vacuum fllter to be used indefinitely without

_shutting down the apparatus. .I have found
" that although ‘the filter cake generally varies in

15

‘thickness from s inch to % inch in the practice

of the invention described in my copending ap-

- plications mentioned above, in large scale opera-
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tions a ‘conditioning of the partially dewatered
sludge with a water soluble salt of calcium re-
sults in the production of a filter cake varying
from Y% inch to 1 inch. Although the thickness
of the filter cake which is produced i8 of great
technical and economical importance,- the most

" important feature is the condition of the filter
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cloth after discharge of the filter cake.

~In Table I which follows may be: found data

obtained in vacuum filter leaf tests on concen-
trated sludge prepared from packing house wastes

“; in accordance with the method described. above

with and. without the addition of a water .soluble
salt of calcium. o

Table I
Sample
1. 2 | -8 'S

Chemical add- | Noze....._.| CaCly.....| Ca@N O | Ca(H:POM:.

o oy rary ‘ ’ v

welghto!

soligs)..

Cakethickness.| 3e”_.____. Y e # e u”..
- Condition of | Smeared-.| Clean.....| Clean. . ... Clean.

cloth sfter . : .
 -discharge of _

caxe, .
Condition of | Too wet | Dry.......| Reason- Dry.

cake. . | an dj. ably dry.

gumnmy:

In obtaining the data reported in Table I a

i batch of concentrated sludge was divided into

50

After coagulatlori_' and pa.i'tial dewatering dr ‘

the sludge, the relatively clear water beneath the
sludge is removed. - The partially dewatered
sludge is then further dewatered by filtration, for
example, by.a vacuum filter.. As pointed out:in
my copending application entitled Sludge treat-
ment, I have found that heating the raw sludge
derived from packing house wastes at the temn-
" peratures indicated for a perlod. of about five
. minutes permits the accumulation of about four
_ pounds to eight pounds of dry solids per hour
for each square foot of fllter area. ' »
T.have discovered that the sludge may be
conditioned to greatly accelerate the rate of fil-
tration. After the sludge is partially dewatered
by heating to a temperature above 150 ‘degrees

. and prior to filtration, a small amount of &

-85

four samples. . The concentrated sludge was pro-

duced by holding chemically precipitated sludge
in a settling tank and containéd from 6 per cent
to 8 per cent solids.. The sludge was heated to

about 190 ‘degrees F. and in those cases indi-
cated, the water soluble salt ‘of calcium added

after heating and before filtration. In this series

of tests the amount of conditioning chemical add-
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ed to the heated concentrated sludge was about 3
per cent, based upon the weight of the dry solld
content of the sludge. ‘ . -

A vacuum filter leaf covered with muslin was
submerged in the sludge for a period of approxi-

. mately two minutes, a vacuum of approximately

18 inches having been applied to the leaf prior
to submergence of the leaf in the sludge. The
water soluble salts of calcium employed in these

tests were calcium chloride, calcium nitrate, and’

. monocalcium phosphate. It will be noted that in

water soluble salt of calcium is added to the

sludge. I have discovered that the treatment of
the sludge with a small amount of a water soluble
salt of calelum increases the rate of flltration five
fold or more and produces a drier filter cake than
is produced by filtration of unconditioned sludge.

I have also found that the conditioning of ‘sludge
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those cases in which calcium chloride and calcium
nitrate were employed to condition the sludge
for filtration, the thickness of the fllter cake
was % inch, whereas the thickness of the fllter
cake of unconditioned sludge is but % inch. = Al-

though the thickness of the filter cake when the

sludge was conditioned with mono-caleium phos-

phate was slightly lgss than the thickness of the .



" clum salt which is added to the sludge may vary
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filter cake when 1o conditioning calcium salt was
added to the sludge, there was a distinct and sig-
nificant improvement:in the_use of the calcium
" scid phosphate since the ¢ondition of ‘the filter -

~ cloth after discharge of the filter cake was clean

&8 compared to the smeared condition of the filter
cloth. when no conditioning calcium salt was add--
‘ed to the sludge. In the use of continuous vacu-
um filters, smearing of the filter surface causes
& blinding . of the
& shutting down of the filter for cleanihg ‘pur- -
poses. It will also be noted that in" the case of:
the ‘unconditioned sludge, the fliter ‘cake i3’ too.
wet and gummy whereag in all cages ‘where the

sludge was first conditioned with g water soluble 15

calcium: salt, the filter cake was reasonably’ dry
- or-dry.: The data of Table I clearly indicates
the technical and. economical advantage of:con-
ditioning the sludge with & water: soluble salt ‘of
calcium priorto Alltration; - . oo S

_Although the data of Table I was obtained by’
employing about 3 per. cent of a soluble calctum -
salt; based upon; the welght: of ‘the dry solids in

the concentrated sludge; the proportion of cal-

. over & wide range. . I have found that from:about
~ one:pound to-three ’
for example, calcium chloride, to each ‘100 gallons -

of concentrated sludge, that is, from about 1.5 per

cent to0 8 per cent of the calcium salts, based upon
the weight of the dry ‘solids in' the sludge ‘em- i
ployed. in these tests, gives very satisfactory re:-
. sults, ' The addition of the ‘water - soluble salts -
of calclum may be made to: fresh dilute sludge;

concentrated sludge, or fermenteqd.and partially :3;

dewatered sludge; It is ‘apperent., however; that
- because of economic reascns.it is preferable . to
first concentrata or rartially dewater the-shidge
prior:to filtration to reduce the quantity of water:
which ‘must be removed through ' the vacuum
filter, ‘ ‘ ’ L %

. In the vacuum filter Jeas tests which ‘are re- -

ported in Table IT, the filter leaves were covered -
with muslinand, submerged in the :sludge for a::
period of about four minutes, a vacuum: of ap~
proximately 18 inches. being first. applied to- the :
covered filter leaf.. At the end of four miniites’

.the filter leaf was withdrawn and .allowed to ..

drafn with the vacuum on, and the cake was then
discharged with.a two

sludge were portions.of -5 full batch of chemi-
cally precipitated sludge from - packing. house’

' Table 11

surface, therehy ‘necessitating 10

20
25

pounds of ‘the calcium salts; :*

30 the flter leaf. the

40
45

pound .air blast. through: 5
the filter cloth. - All of the individyal samplss of -

3

sludge for a period of about four minutes. As
will be noted, the thickness of the filter cake"
was thin and after a discharge of the filter cake
from the filter cloth, the filter cloth was ameared.

- S8ample No, 1 was then treated by adding about"
5 per cent calctum chloride to the shidge. A .
filter leaf was then submerged in the sludge for
‘about four minutes, "The;‘thl’ckn‘es‘s of the filter
cake was thin because of the dilute condition of
‘the sludge, but upon discharge of the filter cake
from the cloth, the filter cloth was left in a-¢lean

"condition: \ ; i R
The term “Ifresh and dilute” refers to sludge

~ which has been precipitated chemically, is in an .
unfermented condition, and contains about 2 per

cent solids.’ -

In the case of sample No. 2, the studge was

- first concentrated to g solids. content of from

4 per cent to 6 per cent by.Holding'the sludge in
a “settling "tank. The concentrated sludge was
then 'fermented by holding . the concentrated
sludge at a temperature of from 65 degrees to
110 degrees F. for a period of about twenty-four
hours. ‘The concentrated and fermented. sludge
~was then heated to a temperature of about. 190,
.‘degrees. A vacuum filter leaf was submerged in

 the heat treated sludge for a.period. of ‘about
.'four minutes. The thickness of the filter cake

-was thin, and upon discharge of the cake from
he : Afilter cloth’ was left in a
smeared . condition. - About 5 per.cent caleium
chloride, based upon the weight of the sollds in'
- the sludge, was:then added and mixed with the
sludge and a second vacyum filter leaf submerged
in ‘the ‘treated sludge for g period of about four
‘minutes. ‘It will 'be noted that the thickness of '
the filter cake was one half,.inch‘where_bsvthe :
‘thickness of the filter cake obtained from un-
conditioned sludge was but Ts inch. After dis-
charge of ‘the filter: cake from the filter leaf, the.
filter cloth was left in a clean condition. :
_In the case of sample No.. 3, the: calcium chlo-
ride  was added to concentrated and fermented
sludge prior to heating to a temperature of about
180 degrees ¥." The amount of conditioning cal-
cium chloride was based ipon the weight of the -
dry solids in the Sludge. Tt will be noted that
‘the. thickness of the filter cake was extremely-
thin and that the filter cloth was smeared, The
thickness of the filter cake was too thin to. per-
mit a removal of any material. - The addition of
the caleium salts to the sludge before heat treat.. :
ment is of no benefit in conditioning the sludge.
In the case of sample No. 4, the entire sample

no by " "
P b (7 T Y a b ¢ 4
Corndition of’| Freshand dflute:..___:__ Concentrated and fer- Concen: Concentrated and fermented,
sludge. . L mented. " " trated : IER
i B B and fer- [: : 2
o e : mented: : e : S
R B B [ WS e e
Chemicals T B 5% ..CaCly | None-.__:. aCly one:. .. . aCly " Ca 1 aCl
cent on’ d(x;ey T e aoftcrheat'-‘ nadded be- [ T .:!terheat- :fterheat’- after heat-
solids). ", : [ , -ing. o S . ;gre ‘h‘e‘at- o ing. . Ang. - Ing. -
Thickness of eake_| 3457 " |iyger: 0 e g u.'&,‘;_. W e ¥ | SO, 547,
Condition of cloth | Smeared. . Clean... . Smeared. _ Bmeared:: | Smeared Clean [ .. Clean_.___. Clean.
* " sfter discharge. ; SR ; S slightly. . {.-

-In the case of sample No.' 1, the ‘chemically
precipitated sludge was tested in a fresh, dilute
condition. The. fresh’ dilute sludge’ was first
heated to. a temperature of ‘about 190 degrees
and the vacuum

Dlter leaf submerged in the 75 was about % inch

. was first heated to a temperature of about’ 190
degrees F. A Yacuum filter leaf was. then sub-
merged in the sludge for s perlod of about four
minutes.. It will be- noted that: the filter “cake -

in tlnchlessga.nd that upon
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removal of the cake from the filter, the filter
~cloth was in a slightly smeared condition. -
About -3 per cent calcium chloride, based upon

the weight of the dry solids in the sludge, was
then added to the sludge and & second vacuum

filter leaf submerged in the treated sludge for &
period of about four minutes. ,
the filter cake was about % inch, and upon dis-
. charge of the filter cake from the filter leaf, the
filter eloth was in a clean condition. _
An additional '3 per. cent: calcium chloride was
then added to the sludge, making a total of 6
per cent added calcium chloride. A third vac-
uum filter leaf was submerged in the treated

sludge for & period of about four minutes. The .

" thickness of the filter cake was about % inch,

and upon -discharge of the filter cake from the

- filter; the cloth was left in a clean.condition.

An sdditional 12 per cent calcium chloride was.

then added to the sludge, making a total of 18

The thickness of -

2,338,361
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from a grease skimming basin which was rela~
tively inefficlent contained 4.40 per cent mois-

ture, 35.22 per cent fat, and 40.38 per cent. pro-

tein. . A sample of the-end product. produced -
from'a packing house waste which had been effi-
clently degreased and contained in the original
state about 100 parts per million of fat contained
5.0. per cent moisture, 23.8 per cent fat, and 46.4
per cent protein. L R

if desired, the high grease or fat content may
be reduced and the protein content increased by

_hot-pressing the substantially dewstered sludge

20

per ‘cent calcium chloride added to the sludge.

“ A-fourth ‘vacuum filter leaf was submerged in
‘the sludge for sbout four minutes, The filter
cake produced was abous -3 inch'in thickness,
and upon discharge of the cake from the filter
Jeaf, the cloth was left in a clean condition.-:

In each case; the addition of calcium chloride

" after heat treatment.of the sludge results in the.

production of a filter cake of substantially great-
er thickness than that produced without the ad-

cloth “was -left in ‘a clean condition after dis-
‘charge of the filter cake. It will be noted that
the thickness of the filter cake does not appear
to vary with an increase in the quantity of con-
ditioning chemical. ) .

The term “soluble salts of calclum” is employed
in the present specification and clalms to desig-
nate those salts of calcium which are sufficiently
soluble in water to produce the desired concen-
tration of calcium salt in the sludge.

Although I have described the invention -in

which a vacuum filter is employed to recover the .

solids, a drain bed may be employed. The con-
ditioning of the sludge with the calclum salts

effects a like improvement in the rate of draining

of the sludge when placed upon & drain bed. .
Although -any of the soluble salts of calciup
may be employed in conditioning the chemically

precipitated sludge prepared in accordance with

the method described above, I prefer to employ
calcium chloride.
_ cium ‘chloride since it is relatively inexpensive
and is quite soluble in water s the most practical
from an economic standpoint. However, any
of the water soluble calclum salts may be em-
ployed. ’ ) -

The recovered solids in the filter cakes may be
dried in any desired manner, for example, in &
conventional rotary or other type of drier. The
dried cakes will contain approximately 90 per

" cent solids. The dried material contains protein,

fat, and. some . moisture, besides certain inert
substances and small quantities of calcium salts,

ferric oxide, and other minerals. . As pointed out

in my copending application, Serial No. 110,008,
the dried cake may be employed in the prepara-
tion of animal feeds since it contalns a large
percentage of protein matter. ' B ERNE
The end product which results from:the treat-

ment of normal packing house wastes:in accord-"

ance with the present invention will -vary in
analysis  depending upon  the operation of the
packing house. - A sample of .the end product
produced from a packing house waste secured

It is obvious that the cal- "’

. : 30
dition: of. the calcium chloride, and the filter .

in -8 hydraulic. press: or extracting the fat with
appropriate solvents, The dried sludge or filter
eake-is high in food value and is comparable in
characteristics to digester tankage, which is an..
important ingredient of animal feed used in
swine and other livestock feeding. It is merely
necessary to grind the sludge cake for use in
animal feeds, whereupon it is in condition for
packaging and shipment or immediate use.

I claim: : . ) :

1. The method of treating packing house waste
water containing protein which comprises pre-
cipitating the protein by adding an acid, floccu-
lating the precipitated protein by adding a pro-
tein coagulant, separating. the flocculated mate-
rial from the efiuent to form a sludge, coagulat-
ing the protein by heating, adding a water soluble
salt of calcium to the coagulated protein, and-
recovering the coagulated protein and solids from
the sludge. ~ ‘

2. The method of treating packing house waste

" water containing protein which: comprises pre- .

35
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cipitating the protein in the waste by the addi-
tion of a mineral acid in quantities sufficient to

-adjust the pH value of the waste to between 4.0

and 5.5, flocculating the precipitated protein by
adding a protein coagulant, separating the floccu-
lated material from the efluent to form a sludge,
coagulating the protein in the sludge by heating
the sludge to a temperature above 150 degrees P,
adding a water soluble salt of calcium to-the
heated sludge; and recoving the protein from the
sludge. k ’ ’

3..The method of treating packing house waste
water containing protein which comprises pre--
cipitating: the protein by adding an acid, floccu~
lating the precipitated protein by adding g pro=
tein coagulant, separating the flocculated mate-
rial from the effiuent to form a sludge, coagulat-
ing the protein by heating the sludge, adding to
the heated sludge from one pound to three pounds

of a water soluble salt of calcium for each 100

gallons of sludge, and recovering the protein from

-the sludge.

4, The method of treating packing house waste

‘water containing ‘protein which comprises pre-

cipitating the protein by adding an acid, floccu-.
lating the precipitated protein by adding a pro-
tein coagulant, separating the flocculated mate-
rial from the efluent to form a sludge, coagulating

" the protein by heating the sludge, adding to the

70

heated sludge from 1.5 per cent to 18 per cent of
a water soluble salt of calcium, based upon the
weight of the dry solids in the sludge, and recov-
ering the protein from the sludge. ’

5. The method of treating packing house waste
water containing protein which comprises pre-
cipitating the protein by adding an acid, floccu-

_ lating the precipitated protein by adding a pro-

(]

tein coagulant, separating the flocculatedymate- -
rial from the efluent to form a sludge, coagulat-
ing the protein by heating the sludge, adding to
the heat treated sludge from 1.5 per cent to 18
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per cent calcium chloride, based upon the weight
~of the dry solids in the sludge, and recovering
the protein from the sludge,

- 6..The method of treating packing house waste

. water containing protein which comprises pre-

cipitating the protein by adding an acid, floccu~
lating the precipitateéd protein by adding a pro-
tein coagulant, separating the flocculated mate-

-rial from the efluent to form a sludge, coagulat-"

-ing the protein by heating the sludge, adding to

“'the heat treated sludge from 1.5 per cent to 18
per cent calcium nitrate, based upon the weight
of the dry solids-in the sludge, and recovering.
the protein from the sludge. :

7. The method of treating packing house waste
water ‘containing protein which comprises pre-
cipitating the protein by adding an acid, floccu-
lating the precipitated protein by adding a pro-
tein coagulant, separating the flocculated mate-~

- rial from the effluent to form a sludge, coagulat-

ing the protein by heating the sludge, adding to
-7 the heat treated sludge from 1.5 per cent to 18 per
.. cent of monocalcium phosphate, based upon the
‘weight of the dry solids contained in the sludge,
and recovering the protein from the sludge.
8. 'The method of recovering protein bearing
-, material from sludge which comprises coagulat.
ing the protein by heating the sludge, adding a
- water soluble salt of calcium to the heat treated
'sludge, and separating the protein bearing mate-
rial from the sludge. : ‘
‘ 8..The method of recovering solids from a sus-
pension of protein flocculated from packing house
wastes by the addition of a protein coagulant
which comprises heating the suspension of pro-

* ing to the heat treated suspension a water soluble
salt of calcium, and separating the solids.from
- the suspension, : :

'-10. The method of recovering solids: from &
suspension of protein flocculated from packing

- house wastes by the addition of a protein coagu-
lant which comprises: heating the suspension of
protein to a temperature of from' 180 degrees to
200 degrees F., adding a water soluble salt of
- “calcium to the heat treated suspension, and sepa-
- rating the solids from the suspension. -

.11, The method of recovering solids from a
suspension of protein: flocculated from packing
house wastes by the addition of a protein coagu-
-lant which comprises heating the suspension of
.protein to a temperature above 150 degrees F.,

- adding calcium chloride to the heated suspension,

and separating the solids from the suspension.

12, 'The method of recovering solids from a sus-
pension of protein flocculated from packing house
wastes . by the addition of a protein coagulant
which comprises heating the suspension of pro-

~- tein-to & temperature above 150 degrees F., add-
"+ ing calcium nitrate to the heated suspension, and
separating the solids from the suspension.
-13./The method of recovering solids from a
concentrated suspension of protein flocculated

- from. packing house wastes by the addition of a
protein coagulant which comprises heating the
concentrated -suspension. of protein to a temper-
ature above 150 degrees F., adding monocalcium

- Phosphate to the heated suspension, and separat-
ing the solids from the suspension.

14, The method of conditioning sludge for fil-
tration derived from packing house wastes by
freatment with a mineral acid and a protein

10

15
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coagulant which comprises heating the sludge to
& temperature above 150 degrees F. to coagulate
the protein in the sludge, and adding a water
soluble salt of caleium to the heat treated sludge.
15. The method of conditioning sludge for fil-
tration’ derived from. packing house wastes by
treatment with a mineral acid and a protein
coagulant which comprises heating the sludge o
8 temperature of from 180 degrees F. to 200 de-
grees F. to coagulate the protein in the sludge,
and adding a water soluble salt of calcium to the
heated sludge,. ; ‘
16. The method of conditioning ‘sludge for fil-
tration derived from packing house wastes by
treatment with a mineral acid and a-protein
coagulant which comprises heating the sludge to

- & temperature above 150 degrees F. to coagulate

20

the protein in the sludge, and adding calctum
chloride to the heated sludge. L

17. The method of conditioning sludge for fil-
tration. derived from packing house wastes by
treatment with & mineral acid and a protein

- coagulant which comprises heating the sludge to
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30-

35

" ‘tein to a temperature above 150 degrees F'., add- .
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70

a temperature above 150 degrees F. to coagulate
the protein in the sludge, and adding calcium -
nitrate to the heated sludge. '

18. The method of.conditioning sludge for fil-
tration derived from packing house wastes by
treatment with a mineral acid and a protein
coagulant which comprises heating the sludge to
a temperature above 150 degrees F. to coagulate -
the protein in the sludge, and adding monocal-
cium phosphate to the heated sludge.

19, 'The method of conditioning sludge derived
from packing house wastes by treatment with a
mineral acid and a protein coagulant which com-
prises ‘heating . the sludge to a temperature of
from 180° F. to 200° F. to coagulate the protein
In the sludge, adding calcium chloride to the
heated sliudge and filtering the sludge so treated.

20.-The method of conditioning sludge derived
from ‘packing house wastes by treatment with g
mineral acid and a protein coagulant which com-
prises heating the sludge to a temnerature within
the range of about 180° F. to 200° F. to coagulate
the protein in the sludge, adding a water solitble
salt: of calcium to the heated sludge and sepa-
rating the protein from the sludge.-

21. A process according to claim 20 in which
the separation of the protein from the sludge is
made by continuous vacuum filtration.

22. The method of treating sludge derived from
packing house wastes by treatment with a min-
eral ‘acid and a protein coagulant which. com-
prises “heating the. sludge to above 150° F. to
coagulate the protein in the ‘sludge, adding &
water soluble salt of calcium to the heated sludge -
and filtering the sludge so treated. . -

23. The method of treating sludge derived from
packing house wastes by treatment with a min-
eral acid and a protein coagulant which com-
prises heating the sludge.to a temperature within

the range cf about 180°F. to 200° F:'to coagulate

the protein in the sludge, adding a water soluble
salt of calcium to the heated sludge and filtering
the sludge so treated. A

24, A process according to. claim 23 in which
the calcium salt is calclum nitrate,

25. A process according to claim 23 in which the
caleium salt is monocalcium phosphate.
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